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IMPLICATIONS ANDPurpose: To examine how teacher characteristics affected program ﬁdelity in an impact evaluation
study of the Positive Prevention PLUS program, and to propose a comprehensive teacher training
and professional development structure to increase program ﬁdelity.
Methods: Curriculum ﬁdelity logs, lesson observations, and teacher surveys were used to measure
teacher characteristics and implementation ﬁdelity including adherence, adaptation, and lesson
quality.
Results: Compared with nonehealth credentialed teachers, credential health education teachers
had greater comfort and self-efﬁcacy regarding sex-related instruction. Teacher self-efﬁcacy and
comfort were signiﬁcant predictors of adherence.
Conclusions: Implementation ﬁdelity may be linked to teacher characteristics that can be
enhanced during curriculum training. A 2-day teacher training may not adequately address teacher
facilitation skills or the maintenance of institutional supports for implementing a program with
ﬁdelity and quality. A new model of comprehensive teacher training and support is offered. This
new training infrastructure is intended to contribute to the school district’s institutionalization of
higher-quality comprehensive sexual health education and increase program ﬁdelity.
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This article discusses the
importance of both teacher
and organizational-level
support in promoting im-
plementation ﬁdelity in
teen pregnancy prevention
programs. A comprehen-
sive model of teacher
training and program sup-
port is offered.School-based programs are the primary means by which
prevention curricula are delivered to young people and are now
required in more than 85% of the schools in the United States [1].
There is a large evidence base indicating that a number of school-based prevention programs are effective in preventing or
reducing substance use, unintended pregnancies, and other
health risk behaviors among youth [2e6]. Prevention researchers
have long asserted that the effectiveness of prevention programs
depends on implementation ﬁdelity: the degree to which
teachers and other program providers implement programs as
intended by the program developers [7]. However, many school-
based prevention programs are seldom implemented perfectly,
and several studies have revealed the extent to which program
ﬁdelity occurs and how various factors of implementation ﬁ-
delity affect program outcomes [7,8]. What is less known is the
type and extent of training needed by teachers to prepare them
to implement school-based prevention curriculawith ﬁdelity [9].
The success or failure of school-based prevention programs
may ultimately rest with its teachers [10]. There is a growing
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curricula, either by truncating the number of lessons taught or by
modifying or adding to curricular content or instructional stra-
tegies [9,11,12]. In a comprehensive review, Dusenbury et al. [7]
reported that Tappe et al. [13] found that 84% of teachers
omitted at least one module in the Teenage Health Teaching
Modules curriculum, and they were less likely to use critical el-
ements of the curriculum such as role-playing and other key
curricular components.
Several studies have demonstrated the relationship between
teacher training and greater implementation ﬁdelity [10,14].
Factors associated with implementation ﬁdelity include in-depth
training for teachers, strong support from administration, the
characteristics of the curriculum itself, and the provision of
ongoing technical assistance [14]. Teacher workshops are critical
for success because they provide the background justiﬁcation,
knowledge, and skills needed to implement the program, foster
support and commitment to the program, and communicate the
importance of program ﬁdelity [15,16]. Furthermore, it is essen-
tial that program staff at all levels of implementation demon-
strate strong support for prevention programs [17]. For example,
both teacher and organizational-level support for the program
are inﬂuential in promoting implementation ﬁdelity [8]. At the
top level, district ofﬁcials must champion the program replica-
tion from its inception and throughout implementation. School
administrators must back the program and agree to adopt the
initiative; make needed resources available; garner initial staff
buy-in to the purpose, values, and ideals of the program; and
exert strong, continuous pressure for implementation.
To support a well-implemented program that uses valuable
class time, all program teachers must believe the program is
worthwhile, have a sense of ownership for it, encourage imple-
mentation by others, and feel supported by school administra-
tors. For example, implementation ﬁdelity of the Towards No
Tobacco Use program was positively associated with teachers’
beliefs about the value of the program and these beliefs were
positively associated with the district and school site support for
the program [8]. Furthermore, comprehensive teacher training
signiﬁcantly increased teachers’ self-efﬁcacy, which resulted in
an increase in implementation ﬁdelity [8]. However, some
research suggests that certain types of teacher training for
school-based prevention programs can affect both ﬁdelity and
program impacts. For instance, Rohrbach et al. [9] examined the
effects of three types of teacher training approaches of the To-
wards No Drug Abuse program: comprehensive implementation
support (1-day teacher training workshop, onsite coaching,
Web-based support, and technical assistance), 1-day workshop
training only, and a control. Higher implementation ﬁdelity was
found for the comprehensive implementation support group and
resulted in greater program impacts on intention to use drugs
and knowledge regarding drug abuse compared with the 1-day
training group. As a result, ongoing comprehensive training
and support for teachers of school-based prevention programs
may help ensure continued program involvement, rekindle
commitment where needed, and ensure that teachers are
continuing to deliver high-quality prevention education pro-
grams [18].
Other factors, including teacher preparation, may also affect
implementation ﬁdelity. In most states, health teachers have
completed undergraduate training in health education or health
promotion as well as courses in education and pedagogy. If no
health education course is offered, this instruction is usuallyassigned to a physical education or life science teacher with little
or no professional preparation in health education. Past research
suggests that credentialed health education teachers are more
supportive of school-based sex education programs and more
comfortable teaching sex-related topics, and deliver a greater
proportion of evidence-based health education program com-
ponents than non-credentialed health education teachers [9,19].
Hence by depending on non-credentialed health education
teachers to present the teen pregnancy prevention lessons, cur-
riculum developers face challenges in terms of the teachers’ fa-
miliarity, comfort, and skills in sex-related instruction. The
purposes of this article were to examine how teacher charac-
teristics affected program ﬁdelity in an impact evaluation study
of the Positive Prevention PLUS program and to propose a
comprehensive teacher training and support model to increase
program ﬁdelity and reach program outcomes.
Background
The Positive Prevention PLUS Sexual Health Education cur-
riculum [20] is a comprehensive teen pregnancy and sexually
transmitted disease (STD)/human immunodeﬁciency virus (HIV)
prevention program aimed at students in grades 9e12. The 11-
lesson curriculum was developed after a review of the litera-
ture of effective teen pregnancy prevention programs, and uses
social learning and cognitive behavior theories to increase a
student’s ability to use refusal skills, use condoms, and resist peer
pressure. The curriculum is delivered in the classroom by class-
room teachers. The curriculum includes lectures, discussions,
demonstrations, and role-plays regarding healthy relationships,
reasons to remain sexually abstinent, contraceptive methods, a
condom demonstration, steps in condom use, negotiating
condom use with a partner, refusal skills, reproductive health
services, and future planning.
The current data come from a clustered randomized control
trial funded by the United States Department of Health and
Human Services, Ofﬁce of Adolescent Health involving students
in grade 9 and their teachers in 22 public high schools in ﬁve
school districts in Southern California. Of these participating
school districts, two have no required health education course,
which resulted in life science teachers being assigned to imple-
ment the curriculum. As with other school districts adopting our
curriculum in prior years, a 2-day teacher training was con-
ducted for program teachers. This training included warm-up
activities, a review of the state education code and history of
curriculum development, an overview of the research on effec-
tive sexual health education, the logic model informing the
curriculum and its learning activities, instruction on how to
answer difﬁcult questions, and actual practice implementing the
lesson activities. Research protocols were also reviewed,
including the importance of implementation ﬁdelity.
After parental consent was obtained, school sites were
randomly assigned to either a treatment group or control group.
The treatment group included 11 school sites that either offered a
health course (n ¼ 7) or a ninth-grade life science course (n¼ 4);
the control group included 11 school sites that had either a
health course (n ¼ 4) or a ninth-grade life science course (n ¼ 7).
The treatment group sites agreed to implement the Positive
Prevention Curriculum and withhold any other school-based
teen pregnancy prevention or STD/HIV prevention education.
Schools randomly assigned to the control group were asked not
to provide any teen pregnancy prevention/STD/HIV instruction
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understanding with each school district.
Students completed a self-administered survey as a group
during their regular class period, which included measures of
sexual behavior (e.g., condom use in the past 30 days) and psy-
chosocial factors (e.g., self-efﬁcacy to use condoms) 2 weeks
before the beginning of the program, 30 days after the last day of
program implementation, and 6 months after the end of the
program. The curriculum was delivered in the classroom over a
3-week period in the fall of 2012. Measures of implementation
ﬁdelity (adherence, adaptations, etc.) included a teacher curric-
ulum ﬁdelity log and video observations of teachers. The cur-
riculum ﬁdelity log is a teacher self-report of ﬁdelity including
adherence to curriculum components and lesson activities,
adaptation to lessons, lesson completion, and participant
responsiveness. The curriculum log is organized by lesson and
asks program teachers to report whether each portion of the
lesson was taught completely or with changes, or not taught at
all. Teachers were asked to complete the ﬁdelity log at the end of
each lesson for each class period. In addition, each program
teacher had one lesson videotaped by the Principal Investigator
(PI). The lesson date and class period were randomly selected,
and program teachers had no prior knowledge as to the date or
time when the observation would occur. These lesson videos
were rated to assess the overall quality of the program session
and delivery of lesson activities, including the teacher’s knowl-
edge of the lesson, poise and conﬁdence, and level of enthusiasm,
and student responsiveness. Each area is scored from 1 ¼ “poor”
to 5¼ “excellent.” A scale score was obtained by summing across
the items so that a higher score represents greater lesson quality.
All data were collected by the PI.
Before a 2-day training on the program, each intervention
group teacher completed a brief survey that included measures
pertaining to teacher self-efﬁcacy, teacher comfort, and teacher
characteristics (i.e., type of teaching credential held, prior
training in comprehensive sex education). Teacher comfort was
measured using a 15-item scale developed by the PI. This scale
asks teachers to respond to various topics and pedagogical
strategies in comprehensive sex education and teen pregnancy
prevention, such as “how to use a condom” and “leading a role-
play on how to get someone to use condoms.” The scale employs
a 5-point response scale ranging from 1 ¼ “not at all comfort-
able” to 5 ¼ “completely comfortable.” This scale demonstrated
satisfactory reliability (Cronbach a ¼ .88). Teacher self-efﬁcacy
was measured using a modiﬁed version of the Health Teacher
Self-Efﬁcacy Scale [21]. This scale asks teachers to respond to 15
self-referential statements such as “I believe that if I do a good
job teaching, the students I teach will be able to get out of a
situation that can lead to unprotected sex.” The response format
is a 5-point Likert-type scale ranging from 1 ¼ “strongly
disagree” to 5 ¼ “strongly agree.” This scale demonstrated good
reliability (Cronbach a ¼ .92). The Institutional Review Board at
California State University, San Bernardino, reviewed and
approved this study.Table 1
Type and percent of adaptations of key lesson activities
Refusal skills practice Condom dem
Activity not conducted 25.2 29.5
Activity conducted with adaptations 6.1 11.4
Activity completed with ﬁdelity 68.7 59.1Results
The average number of lesson components completed by each
intervention site ranged from 59% to 94%. Overall, the average
number of lesson components completed by teachers was 82%.
Health teachers had higher levels of comfort with teaching
comprehensive sex education topics (F[1,35] ¼ 4.58; p ¼ .03, eta ¼
.11) and had greater self-efﬁcacy to teach comprehensive sex
education than non-health teachers (F[1,33] ¼ 11.09; p ¼ .001;
eta ¼ .50).
Table 1 shows the type and percentage of adaptations that
program teachers made to four key lesson activities: refusals
skills role-play, steps in condom use, condom demonstration,
and condom use negotiation role-play. For example, over 25% of
program teachers did not conduct the refusal skills practice, 23%
did not show the steps in condom use, 30% of teachers did not
demonstrate how to use condoms, and 25% did not conduct a
role-play of negotiating condom use. In addition, 16.6% of the
teachers made signiﬁcant adaptations to the lesson on steps in
condom use and condom use negotiation practice. Credentialed
health education teachers were more likely than non-
credentialed health teachers to conduct the lesson activity on
steps in condoms use (F[1,29] ¼ 4.92; p ¼ .03; eta ¼ .38) and were
more likely to conduct the role-play on condom use negotiation
(F[1,29] ¼ 4.41; p ¼ .04; eta ¼ .36). No signiﬁcant differences were
found for lesson quality, average number of adaptations made, or
total number of lesson activities taught by the two groups of
teachers.
A series of separate logistic regression analyses were con-
ducted predicting whether the four key lesson activities (condom
demonstration, steps in condom use, condom use negotiation
role-play, and refusal skills role-play) were taught using teacher
self-efﬁcacy and teacher comfort as predictors. Both teacher self-
efﬁcacy (b ¼ .25; Wald ¼ 5.75; p ¼ .02; odds ratio [OR], 1.28) and
teacher comfort (b ¼ .11; Wald ¼ 6.86; p ¼ .01; OR, 1.12) were
signiﬁcant predictors of whether program teachers taught the
condom use negotiation role-play. Similarly, teacher self-efﬁcacy
(b ¼ .15; Wald ¼ 4.52; p ¼ .03; OR, 1.16) and teacher comfort (b ¼
.06; Wald ¼ 3.57; p ¼ .05; OR, 1.06) were signiﬁcant predictors of
whether program teachers demonstrated how to use a condom.
On the other hand, teacher self-efﬁcacy (b ¼ .09; Wald ¼ 2.98;
p ¼ .08; OR, 1.08) and teacher comfort (b ¼ .04; Wald ¼ 2.16; p ¼
.14; OR, 1.04) were not signiﬁcant predictors of whether program
teachers conducted the role-play activity on refusal skills. Finally,
teacher comfort was a signiﬁcant predictor of lesson quality (b ¼
.25; t ¼ 2.51; p ¼ .02) but teacher self-efﬁcacy was not a signif-
icant predictor of lesson quality (b ¼ .10; t ¼ .41; p ¼ .65).
Discussion
Low ﬁdelity to the curriculum jeopardized our project’s ability
to demonstrate the efﬁcacy of the curriculum in reducing a
number of adolescent sexual risk behaviors and related pre-
dispositions. Although it iswidely recognized that implementationonstration Steps in condom use Condom use negotiation practice
15.2 25
16.6 7.6
68.2 67.4
Figure 1. One shot 2-day curriculum training versus enhanced comprehensive teacher training sequence.
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proaches for improving ﬁdelity among teachers [9]. Data from this
current study indicate that teacher characteristics affected pro-
gram adherence, adaptions, and lesson quality. At the same time,
recent research points to the need for a comprehensive teacher
training and support model to increase implementation ﬁdelity
[9,22]. Based on these ﬁndings and more recent information
regarding enhancing program ﬁdelity, program staff proposed the
following changes that will be implemented in the 2013e2014
project year.
Based on our current implementation ﬁdelity and teacher
data, it is evident that a one-shot, 2-day model of teacher
training (Figure 1) fell short of the staff development needed by
our classroom teachers to implement this teen pregnancy pre-
vention curriculum with ﬁdelity. The literature on teacher
training suggests that teachers can learn about the program
theory, key content, and mechanics of delivery during face-to-
face workshops, but mastery of the skills and comfort required
for teaching is achieved only when teachers have opportunitiesTable 2
Logic model for teacher outcome behaviors
Intervention (Expanded professional development activities)
Communityeschool health advisory committee
Professional learning community focused on CSHE
Normative professional development and training experiences
related to teacher’s role in providing CSHE
Review of state education code requirements
Data on magnitude and cost of teen pregnancy
Review of the research on effective CSHE
Review of curriculum logic model and intended outcomes
Lesson-by-lesson analysis, practice, and review
Skills-based practice targeting overall lesson pacing and sequence;
provision of ongoing technical assistance
Normative professional development experiences related to cultural,
socioeconomic, and gender-related (including lesbian, gay, bisexual,
transgender, queer or questioning, and intersex) issues
Skill-based practice of learning activities including introducing, directing,
facilitating, and debrieﬁng the activity; directing and facilitating
discussions; provision of ongoing technical assistance
a Related concept: perceived social norm.
b Related concept: beliefs about target behavior.
c Related concept: perceived self-efﬁcacy.for practice, followed by feedback on the practice [10,23].
Because teacher comfort was positively related to lesson
completion, we believe that teacher self-efﬁcacy, comfort, and
buy-in can be increased with a sequence of training opportu-
nities. We propose a sequence of teacher training opportunities,
beginning with an initial 2-day training session, the addition of
an online teacher training component, a follow-up skill-building
session, and technical assistance to improve teacher comfort and
self-efﬁcacy and result in improved implementation ﬁdelity
(Figure 1). We believe that this is critical because many of the
teachers involved in this project lack a background and training
in school health education, and speciﬁcally teen pregnancy
prevention.
Modiﬁed initial two-day training
Because most of our teachers experienced this curriculum
training previously, more advanced and focused trainings are
planned to include: (1) pre-assessment/surveying of teachersDeterminants Behavior
Community-school support for CSHE1
Administrative support for CSHE1
Peer recognition of need for and importance
of CSHE1
Positive attitudes toward curriculum and its
intended impactb
Lesson managementc
Activity facilitationc
Lesson ﬁdelity
Respect for diversitya,b
Skillful facilitation of activities and discussionsc
Student engagement
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rience; (2) the differentiation between those teachers who are
more or less experienced to establish a site-based “buddy sys-
tem”; (3) less emphasis on the history of the project and cur-
riculum development; and (4) a discussion on the purpose of the
curriculum, the importance of implementation ﬁdelity, and how
lesson adaptations or deletions can affect key program outcomes.
Each of these modiﬁcations customizes the training experience
in support of greater teacher engagement, comfort, and self-
efﬁcacy.
An online teacher training component
The Positive Prevention Online Teacher Training Program is a
series of self-directed online modules that teachers can review
before each lesson’s implementation. Each module is based on
the teacher’s lesson materials and provides a brief 10-minute
reminder of the lesson content and objectives, the sequence of
instruction, and guidance for facilitating the lesson’s learning
activity. Brief video clips of classroom teachers also model the
activities. In addition, the teachers presented in the video clips
discuss their initial discomfort with teaching sex-related in-
struction and reinforce the idea that implementation ﬁdelity is a
key feature in reaching program outcomes. This online training is
a required follow-up to the 2-day training, to be completed by
each teacher before returning for a 1-day skills practice before
actual curriculum implementation. Hence, the online training
serves as both a supplemental training platform and a resource
for teachers before they implement each lesson.
Follow-up skill-building session
Because of the lag time that sometimes occurs between initial
curriculum trainings and curriculum implementation, we are
also piloting a 1-day skills-focused training. This is a fast-paced,
fun, and interactive training in which key lesson activities (i.e.,
condom use) are repeatedly presented, practiced, and perfected
with feedback from the program developers. The purpose of this
follow-up skill-building session is to enhance teacher comfort
and self-efﬁcacy in support of greater implementation ﬁdelity.
Onsite technical assistance during curriculum implementation
One of the key factors associated with implementation ﬁ-
delity is the provision of technical assistance [10]. Such assis-
tance will take the form of lesson observations, collaborative
coaching, ensuring that all lesson materials are prepared and
ready for implementation, ensuring lesson completion, exam-
ining possible teacher discomfort, helping with lesson pacing
and classroom management strategies, and creating a social
norm in which implementation ﬁdelity is crucial to reaching
program outcomes. Each of our experienced trainers will be
assigned to a small group of teachers implementing the curric-
ulum within the same school district, to perform site visits,
convene site-based discussions among teachers, and provide
constant communication through telephone and e-mail.
Logic model for teachers’ target behaviors. Our Ofﬁce of Adoles-
cent Health funding requires that we make explicit a logic model
upon which our Positive Prevention PLUS program is based. A
logic model identiﬁes the determinants and mediating variables
that contribute to student outcome behaviors. Determinants andmediating variables can also lead to teacher behaviors in support
of curriculum ﬁdelity and student engagement. However,
development of a logic model for teacher training is seldom
required of professional development activities. A behavior-
determinants intervention logic model, based on the work of
Kirby [24] is proposed in Table 2. An assumptionmade explicit by
creating this logic model is that there are six determinants of the
teacher outcome behavior (lesson ﬁdelity). Of those, three
contribute to perceived social norms (communityeschool dis-
trict support, administrative support, and peer support for
Comprehensive Sexual Health Education [CSHE]), one contrib-
utes to perceived beneﬁts of the target behavior (positive atti-
tudes toward the curriculum and its intended impact), and two
contribute to teacher comfort and self-efﬁcacy (lesson manage-
ment and activities facilitation). In addition, the logic model as-
sumes that student engagement is a result of respect for student
diversity and also the skillful facilitation of lesson activities and
discussions.
In contrast to one-shot teacher trainings, which do not
adequately address teacher facilitation skills or the maintenance
of institutional supports for ongoing comprehensive sexual
health education, we propose an enhanced, comprehensive
teacher training sequence aligned with a professional develop-
ment logic model and consistent with newer literature on
implementation ﬁdelity and professional development. The goal
of the new teacher training sequence is to improve teachers’
lesson presentation skills, comfort, and self-efﬁcacy, to increase
implementation ﬁdelity and result in stronger program
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